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Coastal areas have experienced rapid urbanization and reclamation (land 
development) with increasing of impervious surface area, while experiencing 
considerable environmental degradation. The irreversible changes of landscape 
pattern may lead to a system’s critical function loss and undesirable resilience 
transformation. The most significant affects were water quality deterioration and 
water shortage, which have adverse health impacts.  
With the purpose of understanding systematic resilience change of Urban 
Land-Water System, we used a quantitative approach to contextualize critical 
functionality of a complex system (impervious surface area, water quantity, and water 
quality) in terms of spatial-temporal resilience transformation across 15 years. The 
area had critical functionality loss of water quantity and increasing impervious surface 
area had significant influences on the nested and overlapping resilience change from 
2005 to 2015. Especially, the central urban area and coastal zones experienced 
dramatic functionality loss in absorption phase of transformation, which caused 
degradation of the resilience of the interconnected systems. Based on the resilience 
assessment, we designed landscape patterns including key nodes such as Huairen 
ecological forest, critical sources and “hybrid corridor” such as Tongyu River and 
Ganyu shipping channel based on “Sink-Source” theory.  
This work revealed three key findings: (1) the integration of critical functionality 
loss and changing phases of resilience state provided a practical framework for 
resilience assessment; (2) hybrid corridors contributed to land-marine nexus and 
enhanced the connectivity of different ecological patches; (3) urban landscape pattern 
including critical elements like nodes, corridors and sources in Lianyungang were 
designed to solve the Urban Land-Water System related problems. Ultimately, 
adaptive management was conducted by integrating management of key variables and 
synergic multi-departments. This research provides a new perspective for specific 
resilience quantification combining with ecological resilience and engineering 
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(Neumann et al., 2015)。由于经济迅速发展与城市快速扩张的需要，沿海城市通
过围填海活动得到更多的土地空间支撑。然而围填海活动过程中侵占了大量的滨
海湿地，已然在海岸带地区建起了成千上万公里的海上“新长城”，比如建起的































境面积如湿地等的减少 (Vorosmarty et al., 2000; Oki and Kanae, 2006; Blackmore 
and Plant, 2008; Seto et al., 2012)。另外，快速增长的人口以及城市的扩张需要更
多的资源、能源与原料，例如人类对水等自然资源的需求超过了城市资源供给能
力。不透水面的增加以及自然资源的匮乏使得城市中水的相关问题加剧，城市化
背景下水问题已经成为全球的巨大挑战 (Pahl-Wostl et al., 2013)。如何解决水危
机以及水问题带来的挑战得到空前的关注，并且成为研究热点，尤其是亚洲快速














弹性状况 (Piao et al., 2010)。结合国际上对城市水资源的优先关注点，在本研究
中，我们将研究对象城市水-土地利用系统定义为城市当中水 (质量、数量) 与不
透水面构成的综合耦合系统。研究主要关注城市当中的水质 (安全饮用水、废水)、
水量、以及不透水面  (与洪水直接相关) 三个方面的阈值评估与弹性评价 
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宝贵的经验。美国政府提出“Best Management Practice (BMP)”以期减少点源污
染物与完善水资源管理政策系统。该政策重点关注自然生态规划设计与非工程设
施 (National Research Council, 2009)。日本在20世纪70年代颁布了《环境法》，
2014年将其完善为《水循环环境法》，重点关注城市水系统功能的维持与恢复。
澳大利亚在20世纪90年代的时候提出“Water Sensitivity Urban Design (WSUD)”，
自2000以来，该策略取得了巨大的发展，其创新点在于融合城市水管理与城市规









































































维持、释放以及重组，充分体现了系统的状况 (Holling and Gunderson, 2002；
Walker and Salt, 2012)。因此弹性相关理论的发展对于促进城市水-土地利用系统
弹性评估与管理的发展具有基础性的意义 (Berkes et al., 2002)。随着城市的发展，
城市弹性在学术界以及政府决策中得到广泛的关注以及应用，如前面提及的“海
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